CLEANING AND RELEASING DEVICE 



The present application is based on Japanese Patent 
Application No . 2000-381741, which is incorporated her e in 
by reference . 

BACKGROUND OF THE INVENT TON 

1. Field of the Invention 
[0001] 

The present invention relates to a cleaning and 
releasing device for carrying out a cleaning and/or 
releasing work by spraying, onto an object to be cleaned, 
a gas-liquid mixed flow injected from an injection nozzle 
or a jet flow having a powder and granular material added 
thereto. More particularly, the invention relates to 
control of supply and stop of a pressurized gas or a powder 
and granular material to the injection nozzle. 

2. Description of the Related Art 
[0002] 

In a cleaning and releasing device for mixing a 
pressurized liquid and a pressurized gas through an 
injection nozzle to form a gas-liquid mixed flow and 
spraying the gas-liquid mixed flow onto an object to be 
cleaned, thereby carrying out a cleaning and releasing 
work, generally, mechanical valves for the pressurized 



gas and the pressurized liquid are provided in the 
injection nozzle portion and an injection and stop 
operation from the inj ection nozzle is carried out through 
the operations of the valves . Furthermore, there has been 
widely known a method of additionally providing a device 
for feeding a powder and granular material and a wireless 
or wire remote controller for operating a" valve to supply 
the powder and granular material in the injection nozzle 
portion and for controlling the supply and stop of the 
powder and granular material through a remote operation 
when the powder and granular material is to be used. In 
the conventional art, however, the injection nozzle 
portion is provided with the mechanical valves for both 
the pressurized liquid and the pressurized gas or the 
remote controller for the powder and granular material. 
Therefore, there has been a technical difficulty in that 
the injection nozzle portion becomes complicated and 
large-sized, and furthermore, a weight thereof is also 
increased. In the case of the wireless remote controller, 
furthermore, there has also been a problem in that a 
distance at which transmission can be carried out is 
approximately 20 meters at most, a length to the injection 
nozzle is restricted and a malfunction is easily caused. 
In the case of the wire remote controller, moreover, 
operability and disconnection have made troubles. 
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[0003] 

Furthermore , there has also been disclosed technical 
means for providing a control valve for air for a signal 
in an injection nozzle portion and a supply control valve 
5 related to a pressurized gas and a powder and granular 
material is operated remotely (Unexamined Japanese Patent 
Publication No . Hei . 3-16 6057) . Also in the conventional 

U art, however, it has been necessary to provide a pipe 

I«*J 

□ line of air for a signal and a control valve thereof in 

10 the injection nozzle portion. Therefore, there has been 

I W'\ 

ffl . a technical difficulty that the injection nozzle portion 
~ becomes complicated and large-sized, and furthermore, 

a weight is also increased . Moreover, there has also been 
;f:f disclosed a technique in which a switch for interlocking 

l ™ 15 with a trigger is provided in the inj ection nozzle portion 
and a supply timing or a stop timing of a liquid and a 
powder and granular material for the injection nozzle 
is controlled by operating the switch and setting a timer, 
thereby setting the supply timing of the powder and 
20 granular material at the start of injection to be later 
than that of the liquid or setting the stop timing of 
the liquid at the time of the stop of the injection to 
be later than that of the powder and granular material 
(Unexamined Japanese Patent Publication No. Hei. 
25 10-156723) . 



3 



[0004] 

In consideration of the problems of the conventional 
art, the invention has been made and has an object to 
reduce the number of operating means such as a hand valve 
to be provided in an injection nozzle portion, to simplify 
the structure of the injection nozzle portion and to 
enhance operability in a cleaning and releasing device 
of such a type as to supply a pressurized liquid and a 
pressurized gas to an injection nozzle, such a type as 
to supply a powder and granular material or such a type 
.as to suck a gas through a jet flow of a pressurized liquid 
supplied to the injection nozzle and to supply the powder 
and granular material. 
[0005] 

In order to solve the problems, the invention employs 
technical means, that is, a cleaning and releasing device 
for spraying a jet flow from an injection nozzle onto 
an object to be cleaned, thereby carrying out a cleaning 
and/or releasing work, wherein operating means for 
operating supply and stop of a pressurized liquid to the 
injection nozzle is provided in the injection nozzle or 
in the vicinity thereof and detecting means for detecting 
the supply and stop of the pressurized liquid generated 
by the operation of the operating means is provided in 
a proper position on a flow passage of the pressurized 



L 



liquid, supply and stop of a pressurized gas to the 
injection nozzle being controlled based on a result of 
the detection. More specifically, there can be provided 
a hand valve provided on the flow pas sage of the pressurized 
5 liquid in the injection nozzle or in the vicinity thereof 
and serving to supply and stop the pressurized liquid 
to the injection nozzle, a switching valve provided- in 
a proper position on the flow passage of the pressurized 

Q gas and serving to supply and stop the pressurized gas 

0 

QlO to the. injection nozzle, flow detecting means provided 
... .. , in a proper position on the flow passage of the pressurized 

hi? * 

liquid and serving to detect presence of a flow of the 
j» s 'j liquid, and a controller for controlling a switching 
\Z operation of the switching valve based on a result of 
t? 5 the detection transmitted from the flow detecting means, 
wherein the switching valve is controlled to supply and 
stop the pressurized gas depending on the presence of 
the flow of the pressurized liquid generated by a switching 
operation of the hand valve. Moreover, there can be so 
20 constituted that when powder and granular supply means 
is provided on the flow passage of the pressurized gas 
to supply the powder and granular material, the supply 
and stop of the powder and granular material is controlled 
based on a result of detection related to the supply and 
25 stop of the pressurized liquid to the injection nozzle. 
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Furthermore, there can be so constituted that when the 
powder and granular material is to be used, the supply 
of the pressurized gas is started based on detection of 
the supply of the pressurized liquid to the injection 
nozzle when injection is to be started and the supply 
of the powder and granular material is stopped and the 
supply of the pressurized gas is stopped after a 
predetermined time passes based on the detection of the 
stop of the pressurized liquid to the injection nozzle 
when -the injection is to be stopped. 
.[000-6] • 

Moreover, there is employed such technical means 
that in such a type as to suck a gas through a jet flow 
of a pressurized liquid supplied to an injection nozzle 
and to spray a jet flow formed by supplying a powder and 
granular material in a proper process onto an object to 
be cleaned, thereby carrying out a cleaning and/or 
releasing work, operating means for operating supply and 
stop of a pressurized liquid is provided in the injection 
nozzle or in the vicinity thereof and detecting means 
for detecting the supply and stop of the pressurized liquid 
generated by the operation of the operating means is 
provided in a proper position on a flow passage of the 
pressurized liquid, supply and stop of the powder and 
granular material being controlled based on a result of 



> 



the detection. 

Features and advantages of the invention will be 
evident from the following detailed description of the 
preferred embodiments described in conjunction with the 
5 attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS • - 
In the accompanying drawings: 
H - - Fig. 1 is a. view showing the structure of a circuit, 
CilO illustrating main parts according to an embodiment of 

a 

hi* the invention; 

j |i 
'si? ; 

'fjl Fig. 2 is a flow chart showing a control flow 

according to the embodiment; and 

V'l I 

',*? Fig. 3 is a view showing the structure of a circuit, 

j:;:;;: 

H 

..^JS illustrating main parts according to another embodiment 

u 

of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0007 ] 

20 The invention is applied to a cleaning and releasing 

device of such a type as to supply a pressurized liquid 
and a pressurized gas to an injection nozzle, such a type 
as to supply the powder and granular material or such 
a type as to suck a gas through a jet flow of a pressurized 

25 liquid supplied to the injection nozzle and to supply 
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a powder and granular material. More specifically, the 
invention can be widely applied to any cleaning and 
releasing device for spraying, onto an ob j ect to be cleaned, 
a jet flow obtained by supplying at least a pressurized 
liquid to an injection nozzle to carry out a cleaning 
and/or releasing work irrespective of the size of the 
device or the kind of the object to be cleaned. The 
cleaning and releasing device according to the invention 
.includes devices having various configurations, for 
example, a device capable of selectively executing an 
optional - working configuration including- a working 
configuration in which a cleaning function" is mainly 
carried out and a working configuration in which a 
releasing function is mainly carried out, a device for 
mainly carrying out the cleaning function or a device 
for mainly carrying out the releasing function. 
Referring to the pressurized liquid, moreover, it is 
possible to use a proper liquid such as water or a detergent 
depending on circumstances. Moreover, air is generally 
used for the pressurized gas and other gases such as vapor 
can also be used. Thepressure and flow of the pressurized 
liquid or the pressurized gas can be set depending on 
circumstances, and pressurizing means suitable for the 
setting is selected. It is also possible to directly 
supply the pressurized liquid from waterworks to the 
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injection nozzle. Furthermore, the powder and granular 
material is not restricted to the kind or particle size 
thereof but a proper powder and granular material such 
as garnet or sodium hydrogencarbonat e can be used 
5 depending on circumstances. 
[0008] 

An injection nozzle to be used can have a proper 
configuration such as a configuration in which a 
^ pressurized gas and a pressurized liquid are mixed in 
an injection nozzle or the outlet of an injection port 
\%l to form- a droplet flow and to inject the droplet flow 
'ft% : . toward an object to be cleaned or a configuration in which 

I,.* a gas is sucked by the ejector effect through the jet 

\u 

;,-v flow of the pressurized liquid to form and inject- a 

b 

f s |5 gas-liquid mixed flow. An operating portion of a hand 
valve such as a mechanical valve or an operating switch 
portion of an electromagnetic valve corresponds to 
operating means for operating the supply and stop of the 
pressurized liquid to the injection nozzle and is provided 

20 in an injection nozzle portion or in the vicinity thereof 
such that the operation can easilybe carried out. However, 
detecting means for detecting the supply and stop of the 
pressurized liquid and a switching valve for supplying 
and stopping the pressurized gas to the injection nozzle 

25 can be provided in proper positions on a flow passage 
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for the pressurized liquid or the pressurized gas 
depending on circumstances. As described above, 
according to the invention, it is sufficient that the 
operating means for operating the supply and stop of the 
pressurized liquid to the injection nozzle is provided 
in the in jecti on nozzle portion or in the vicinity thereof. 
Therefore, it is possible to reduce th*e number of the 
operation means such as a hand valve to be provided in 
the injection nozzle portion or in the vicinity thereof, 
to simplify the structure of the injection nozzle portion 
and to 'decrease a. weight. A valve mechanism related .to 
the hand valve and the switching valve which has at least 
a supply and stop function can be used with various 
configurations. Moreover, a control configuration for 
executing the supply and stop of the pressurized gas or 
the powder and granular material based on the result of 
detection related to the supply and stop of the pressurized 
liquid to the injection nozzle includes an indirect 
control configuration in which a predetermined time lag 
is provided based on the result of detection to execute 
the supply and stop in addition to a control configuration 
in which the supply and stop of the pressurized gas or 
the powder and granular material is immediately executed 
based on the result of detection. Furthermore, flow 
detecting means for detecting the presence of the flow 



10 



V 



of the liquid can preferably detect the presence of the 
flow of the pressurized liquid as a result, and it is 
possible to employ proper detecting means such as means 
for detecting the flow based on a pressure value in addition 
5 to means for detecting the flow itself. 
[0009] 

An embodiment of the invention will be described 
below with reference to the drawings. Fig. 1 is a view 
showing the structure of a circuit, illustrating main 

T.3.J 

£|0- parts according to an embodiment of the invention. In 

m 

yl • the drawing, 1 denotes a cleaning and releasing device 

m 

03 body according to the embodiment and 2 denotes an injection 
M nozzle connected to the device body 1 through a hose. 

ri! 

The device body 1 is provided with a pressurized gas supply 

□ 

';-15. pipe (pressurized gas supply passage) 4 connected to a 
pressurized gas source 3 connected to a compressor which 
is not shown. An injecting portion 8 to be powder and 
granular material supply means including a powder and 
granular material tank 6 and a screw type feeding device 

20 7 is connected in the middle of the pressurized gas supply 
pipe 4 at the downstream side of a switching valve 5 for 
supply and stop of a pressurized gas which includes an 
electromagnetic valve. Furthermore, a pinch valve 9 is 
provided on the downstream side of the injecting portion 

25 8 for a powder and granular material fed from the feeding 
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device 7 and is connected to the injection nozzle 2 through 
a supply hose (pressurized gas supply passage) 10 for 
the pressurized gas . In the drawing, 11 denotes a driving 
motor of the feeding device 7 and 12 denotes a 
pre-pressurizing pipe guided to the upper surface of a 
powder and granular material in the powder and granular 
material tank 6. The switching valve 5," the pinch valve 
9 and the driving motor 11 are constituted to be controlled 

fir** 

Q.. . by a controller 13, respectively. Reference -numeral 28 

; z 

CIlO designates 'couplers for connecting supply -hoses 10,18 

m 

tfl to the device body 1. 
[-0010] 

Furthermore, the device body 1 is provided with a 
liquid tank 15 connected to a liquid source 14 such as 
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*™%h waterworks and is constituted to pressurize a liquid in 
the liquid tank 15 by a pump 16 connected to the liquid 
tank 15 through a liquid supply passage 27 and to supply 
the pressurized liquid to the injection nozzle 2 through 
a pressurized liquid supply pipe (pressurized liquid flow 

20 passage) 17 and the supply hose (pressurized liquid flow 
passage) 18. As shown, a hand valve 19 comprising a 
mechanical valve is provided in the vicinity of the 
injectionnozzle 2 of the supply hose 18 forthepressurized 
liquid and flow detecting means (sensor such as flow switch, 

25 flow meter, pressure switch, etc.) 20 is provided in a 
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proper position on the upstream side thereof. If the 
mechanical valve is employed for the hand valve 19, the 
structure is excellent in that a wiring is not required* 
If the operating switch of the electromagnetic valve is 
provided in the injection nozzle 2 portion in place of 
the hand valve 19 and the electromagnetic valve itself 
is provided in another portion, the -injection nozzle 2 
can further be simplified and a weight thereof can be 
reduced- In the drawing, 21 denotes a relief valve 
.provided between the pump 16 and the flow detecting means 
20, 22 denotes a return pipe thereof and 23 denotes a 
ball tap. The result of detection obtained by the flow 
detecting means 20 is transmitted to the controller 13 
through a signal line. Moreover, the pump 16 is 
constituted tobeoperatively controlled by the controller 
13. Incidentally, although the flow detecting means 20 
is disposed on the pressurized liquid supply pipe 17 in 
this embodiment, it can be disposed on the liquid supply 
passage 2 7 . 
[0011] 

Next, the operation according to the embodiment will 
be described with reference to a control flow chart of 
Fig. 2. When a power switch is first turned on, the pump 
16 is operated to suck up and pressurize a liquid in the 
liquid tank 15 through the liquid supply passage 27. As 
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a result, when the downstream side of the pump 16 reaches 
a predetermined pressure value, the relief valve 21 is 
operated so that an extra liquid is returned into the 
liquid tank 15 through the return pipe 22 to hold a 
predetermined pressure- At the start of the flow chart 
in Fig. 2, the operation state of the pump 16 is set. 
At Step SOI, the result of detection transmitted from 
the flow detecting means 20 to the controller 13 is 
monitored. While the result of detection transmitted 
from the flow detecting means 20 is OFF, that is, the 
flow of a pressurized liquid is not detected but. supply 
is stopped, the monitoring operation is continuously 
carried out. Then, when the hand valve 19 is opened, the 
pressurized liquid is supplied to the injection nozzle 
2 and the flow of the pressurized liquid is detected by 
the flow detecting means 20 and is transmitted to the 
controller 13. Consequently, the result of detection 
transmitted from the flow detecting means 20 at the Step 

501 is turned ON and the process proceeds to Step S02 
where the switching valve 5 and the pinch valve 9 are 
opened to start the supply of a pressurized gas. 
Thereafter, the process proceeds to Step S03 where the 
driving motor 11 is started to supply a powder and granular 
material. A proper time lag may be set between the Step 

502 and the Step S03, 
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[0012] 

As described above, when the hand valve 19 is opened 
to supply a pressurized liquid to the injection nozzle 
2, the flow of the pressurized liquid is detected by the 
flow detecting means 20, the switching valve 5 and the 
pinch valve 9 are automatically opened and the driving 
motor- 11 is started based on the result of detection, 
and the supply of the pressurized gas and the powder and 
• granular material to the injection nozzle 2 can be started 
automatically. In the injection nozzle 2, thus, the 
pressurized liquid thus supplied and the pressurized gas 
containing the powder and granular material are mixed 
to form a droplet-like jet flow and spray the jet flow 
•onto an object to be cleaned. Consequently, a cleaning 
and releasing work can be carried out. The cleaning and 
releasing work described above is continuously carried 
out until the hand valve 19 is closed and the supply of 
the pressurized liquid is stopped. 
[0013] 

When the hand valve 19 is closed to stop the supply 
of the pressurized liquid, the stop of the supply of the 
pressurized liquid is detected by the flow detecting means 
2 0 and is transmitted to the controller 13 . Consequently, 
the result of detection transmitted from the flow 
detecting means 20 at Step S04 becomes OFF and the 
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conditions are satisfied to proceed to Step S05 where 
the driving motor 11 is stopped to stop the supply of 
the powder and granular material. As a result, only the 
pressurized gas is supplied to the injection nozzle 2. 
In the operation state, accordingly, the powder and 
granular material remaining in the pressurized gas supply 
pipe 4, the pinch valve 9, the supply hose 10 and the 
injection nozzle 2 which act as flow passages for the 
pressurized gas is discharged together with the 
pressurized gas. The operation .state in which only the 
pressurized gas is" supplied is continuously maintained 
for a predetermined sufficient time for discharging the 
residual powder and granular material. If it is decided 
that the predetermined time has passed at Step S06, the 
process proceeds to Step S07 where the switching valve 
5 and the pinch valve 9 are closed to stop the supply 
of the pressurized gas and the injection from the inj ection 
nozzle 2 is completely stopped. Thus, the cleaning and 
releasing work is ended. 
[ 0014 ] 

When the hand valve 19 is closed to stop the supply 
of the pressurized liquid to the injection nozzle 2 as 
described above, the stop of the flow of the pressurized 
liquid is detected by the flow detecting means 20, the 
driving motor 11 is stopped based on the result of detection 
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and the supply of the powder and granular material is 
automatically stopped. Then, the operation state in 
which only the pressurized gas is supplied is continuously 
maintained for the predetermined sufficient time for 
discharging the residual powder and granular material, 
and the switching valve 5 and the pinch valve 9 are then 
closed automatically and the supply of the pressurized 
gas is stopped so that the cleaning and releasing work 
is completely ended automatically. 
[0015] 

. x Fig. 3 is a view showing the structure of a circuit, 
illustrating main parts according to another embodiment 
of the invention. In the embodiment, the supply of a gas 
to an injection nozzle is carried out by a sucking function 
based on the ejector effect through the jet flow of a 
pressurized liquid. As shown, the structure of the 
circuit according to the embodiment has many portions 
common to the structure of the circuit shown in Fig. 1. 
Therefore, the same components have the same reference 
numerals and the above description will be quoted. The 
embodiment is different from the above embodiment in that 
the upstream side end of a gas supply hose (air supply 
passage) 26 connecting an injecting portion 8 to be powder 
and granular supply means including a powder and granular 
material tank 6 and a screw type feeding device 7 which 
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is an element of a cleaning and releasing device body 
2 4 and an injection nozzle 25 is opened to the atmosphere . 
More specifically, the embodiment has such a structure 
that the injection nozzle 25 sucks air from the atmosphere 
through the supply hose 26 to inject a gas-liquid mixed 
flow by a sucking function based on the ejector effect 
when injecting a pressurized liquid supplied through a 
supply hose 18. Moreover, when the air is to be sucked 
through the supply hose 2 6, a powder and granular material 
is injected through the injecting portion 8 of the powder 
and granular material supply means. .and is supplied as 
a -gas containing the powder and granular material to the 
injection nozzle 25. 
[0016]- 

When the hand valve 19 is opened so that the supply 
of the pressurized liquid to the injection nozzle 25 is 
started to begin the injection, the air is sucked and 
is supplied to the injection nozzle 25 through the supply 
hose 26 based on the ejector effect of the jet flow of 
the pressurized liquid as described above. When the 
supply of the pressurized liquid is detected by the flow 
detecting means 20 with the start of the supply of the 
pressurized liquid, the driving motor 11 is started to 
be driven to start the supply of the powder and granular 
material in response to a command sent from the controller 
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13 immediately or with a predetermined time lag based 
on the result of detection. Consequently, a gas-liquid 
mixed flow containing the powder and granular material 
is injected as a jet flow for cleaning from the injection 
nozzle 25 so that the usual cleaning and releasing function 
is executed. When the cleaning and releasing work is 
completed to close the hand valve 19 and the supply of 
the pressurized liquid to the injection nozzle 25 is 
stopped, the result of detection is transmitted from the 
flow detecting means 20 to the controller 13. In the 
controller 13, the driving motor 11 is stopped to stop 
the supply. of the powder and granular material based on 
the result of detect! on. Inthe embodiment, it is apparent 
that the action for sucking a gas is ended with the stop 
of the supply of the pressurized liquid. Referring to 
the supply pipe for the pressurized liquid, the 
pressurized gas or the sucked gas, the supply hoses 10, 
18 and 26 may be extended into the device bodies 1 and 
24 for use or another supply pipe such as a steel pipe 
may be used for the inside of the device bodies 1 and 
24 and the supply hoses 10, 18 and 26 may be connected 
to the outside of the device bodies 1 and 24 for use 
depending on circumstances. 
[0017] 

According to the invention, the supply and stop of 
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the pressurized liquidto the inj ect ion nozzle is detected 
and the supply and stop of the pressurized gas or the 
powder and granular material is controlled based on the 
result of detection. Therefore, the following effects 
can be obtained. 

It is sufficient that operating means for operating 
the supply and stop of the pressurized liquid is provided 
in the injection nozzle or in the vicinity thereof. 
Therefore, it is possible to reduce the number of operating 
means to be provided in the injection nozzle or in the 
vicinity thereof. 

Accordingly, the structure of the injection nozzle 
portion can be simplified, and furthermore, a size can 
be reduced and a weight can be decreased. Consequently, 
the operability of the injection nozzle can be enhanced. 

In the case in which the powder and granular material 
is to be used, the supply and stop of the powder and granular 
material can be simply automated based on the result of 
detection . 

By employing the hand valve, the supply hose is simply 
extended so that a length between the device body and 
the injection nozzle can be easily increased without a 
conventional hindrance . 

Although the invention has been described in its 
preferred form with a certain degree of particularity, 
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it is understood that the present disclosure of the 
preferred form can be changed in the details of 
construction and in the combination and arrangement of 
parts without departing from the spirit and the scope 
of the invention as hereinafter claimed. 
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